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^ (57) Abstract: Process for the preparation of an N-forroyl-L-leucyl-L-Ze^.-leucine-N-methylamide in which N-forrnyl L-leurine 
is coupled to L-ter/.-leume-N-methylamide in the presence of an activating agent. Preferably, use is made of L-ter/.-leucine-N- 

^ methylamide with an enantiomeric excess greater than 98 % and N-formyl-L-Ieucine with an enantiomeric excess greater than 98 
%. If desired, the dipeptide obtained is subsequently deformylated and the resulting N-formyl-L-/erMeutine-N-methylamide or 

Q the L-leucyl-L-ter/.-leucine-N-memylamide is further subjected to one or more crystallizations. The invention also relates to the 
' r i ~,.w..i — : ^« „ PO rt f M_f Arm „ij J<.n(-vl-i -^r/ •fwicine-N-methvlamide in the prepara- 
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PROCESS FOR THE PREPARATION OF A DIPEPTIDE AND 
5 INTERMEDIATE PRODUCT IN SUCH A PROCESS 

The invention relates to a process for the 
preparation of a dipeptide of formula 1 



10 




G O ^ 

in which G represents a protective group, with N- 
protected L-leucine being coupled to L- tert . -leucine-N- 

15 methylamide in the presence of an activating agent. 

WO-A-96/11209 discloses such a process in 
which N- (1, 1 -dime thy lethoxy) carbonyl-L- leucine and L- 
tert . -leucine-N-me thy land de are coupled. 

A drawback of the known process is that it 

20 uses an expensive protective group, so that the process 
is less attractive from a commercial point of view. The 
present invention provides a commercially attractive 
route for the preparation of the above-mentioned 
intermediate product in the preparation of, for 

25 instance, the pharmaceuticals as described in WO- A- 
96/11209. 

This is achieved according to the invention by 
using a formyl group as protective group. 

Dipeptide couplings involving the coupling of 
30 two amino acids are generally known and are described 
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in detail in the literature. In these couplings the 
activated acid group of the eventual N-terminal amino 
acid reacts with the amino group of the eventual C- 
terminal amino acid or amino acid derivative. In this 
5 process the amino group of the eventual N- terminal 

amino acid is protected by means of a protective group. 

In the process according to the invention 
two enantiomer-enriched amino acids are coupled. The 
enantioiu exiu exces-s— o-f the -enan H ome r— enriched amino 

10 acids is preferably greater than 80%, in particular 

greater than 90%, more in particular greater than 98%. 
It is known that racemization of the N-terminal amino 
acid may take place when the amino acids are coupled. 
This is the case in particular when a formyl protective 

15 group is used, such as for instance described in the 
handbooks Houben-Weyl, Band 15/1 (1974), p. 166, and 
The Peptides, Academic Press 1979, Volume 1, p. 279. As 
a consequence, formyl protective groups are not 
considered for coupling of enantiomer-enriched amino 

20 acids. Applicant has now found that no racemization or 
only a low degree of racemization takes place when the 
coupling is carried out according to the invention, 
with a formyl group being used as protective group. 
Moreover, applicant has found that, should racemization 

25 take place, this very coupling product according to the 
invention is particularly suitable for enrichment in 
the desired diastereomeric form through 
crystallization. 

An added advantage of the process according 

30 to the invention is that inexpensive activating agents 
can be used in the process. 

The N-f ormyl-L- leucine that is used in the 
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process according to the invention can for instance be 
prepared in a known manner by contacting L- leucine with 
formic acid and for instance an anhydride. Preferably, 
use is made of acetic anhydride. 
5 The L-tert . -leucine-N-methylamide can for 

instance be prepared from L-terfc . -leucine via the 
conversion of L-tert. -leucine and phosgene into L- 
tert . -leucine-N-carboxyanhydride, which is subsequently 
ronverrpf^ ir\tr> l>- t t . -l -&tt?± n c} N - iriQt hylflnii dft with the 

10 aid of N-methylamine . 

In the process according to the invention 
the N-formyl-L- leucine is activated by means of an 
activating agent, preferably a sterically hindered acid 
chloride or an alkyl chlorof ormiate, and a base. Such 

15 activation steps are generally known and are often 
applied in peptide couplings. The bases to be used 
therefore are preferably the known bases used in these 
activation steps, with a low degree of racemization 
occurring. Preferably, N-methylmorpholine is used as 

20 base. 

The temperature at which the activation is 
carried out is not very critical and in practice 
usually lies between -30°C and +30°C, preferably 
between -20°C and +10°C. 

25 If desired the activation is carried out in 

a solvent, preferably one that is inert in the reaction 
mixture. Examples of solvents esters are esters, in 
particular ethyl acetate, isopropyl acetate and 
isobutyl acetate, ethers, in particular tetrahydrofuran 

30 (THF) , methyl- tert . -butylether (MTBE) and dioxane, and 
nitriles, in particular acetonitrile. 

In one embodiment first the activation is 
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carried out followed by a coupling step. For the 
* coupling, the activated N-formyl-L- leucine is contacted 
with the L- tert . -leucine-N-methylamide . Preferably, a 
solution of L- tert . -leucine-N-me thy land de is used. 
5 In principle, for the temperature at which 
the coupling takes place the same holds as for the 
temperature at which the activation is carried out. 
Preferably, the coupling temperature is about the same 
as the activation temperature. Examples of suitable 

10 solvents for the L- tert . -leucine-N-methylamide are 
alcohols, in particular methanol, ethanol and 
isopropanol, esters, in particular ethyl acetate, 
isopropyl acetate and isobutyl acetate and ethers, in 
particular THF, MTBE and dioxane. 

15 Alternatively a one stage procedure may be 

followed for the activation and the coupling, wherein 
the N-f ormyl-L-leucine, the L- tert . -leucine-N-methyl 
amide and the base are solved in a suitable solvent as 
described above, and the activating agent is added to 

20 the solution. 

The resulting N-f ormyl~L-leucyl-L- tert. - 
leucine-N-methylamide can subsequently be deformylated 
in a generally known manner, for instance in an acid 
environment. The def ormylation can for instance be 

25 carried out in an aqueous environment, in water/alcohol 
mixtures or in a two-phase system. 
* The temperature at which the def ormylation 

is carried out for instance lies between 20°C and 
110°C, preferably between 40°C and 80°C. 

30 The resulting N-f ormyl-L-leucyl-L- tert. - 

leucine-N-methylamide or L-leucyl-L- tert.-leucine-N- 
methylamide can if desired be purified, for instance by 
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subjecting it to a crystallization. Surprisingly, it 
has been found that the enantiomeric excess of the N- 
terminal amino acid in the protected or non-protected 
dipeptide can be increased by the crystallization in 
5 those cases in which racemization has taken place 
during the peptide coupling. 

Examples of suitable solvents that can be 
used in the crystallization are hydrocarbons, in 
parcicular heptane a nd hex c tne; est ers-? — i n pa r ticular 

10 isopropyl acetate, isobutyl acetate and ethyl acetate; 
ethers, in particular MTBE; alcohols, in particular 
methanol, ethanol, isopropanol and butanol; or mixtures 
thereof. An example of a suitable mixture of solvents 
is a mixture of heptane and isopropyl acetate. 

15 The temperature at which the 

crystallization is carried out is not particularly 
critical and depends mainly on the physical parameters 
of the chosen solvent, particularly the boiling point. 
In practice, the crystallization will usually be 

20 carried out at a temperature between 20°C and 100°C. 

Depending on the exact embodiment of the 
peptide coupling, it may be advantageous to isolate the 
N-f ormyl-L-leucyl-L- tert . -leucine-N-methylamide 
intermediate product obtained, for instance via 

25 extraction or crystallization. 

The L-leucyl-L- tert . -leucine-N-methylamide 
obtained can for instance be applied in the preparation 

of pharmaceuticals, for instance the N- (ot-optionally 
substituted mercaptocarboxy 1 } - L-leucyl-L- tert . - 
30 leucine-N-methylamide compounds such as described in 
WO-A-96/11209 and WO-A-97/12902 . The cc-optionally 
substituted mercaptocarboxyl group for instance 
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represents a group of formula RiS-C (R2) -C (O) - where Ri 
stands for H or R3CO where R3 is a C1-4 alkyl, (C1-4 
alkyDaryl group, (Ci-6 alkyl ) heteroaryl group, C3-6 
cycloalkyl) group, C3-6 cycloalkyl) C1-4 alkyl group, C 2 -6 
5 alkenyl group, (C 2 -6 alkenyl) aryl group, aryl group or 
heteroaryl group; and R 2 stands for H or a C1-4 alkyl - 
C(0)-A- or C1-4 alkyl-NH-C (O) -A group, where A stands 
for 



p and q are each independently 0 or 1 

R 4 = H or a C1-6 alkyl group (each R 4 independent of the 
other one) 

15 Y and Z are each independently H or (C0-4 alkyl) R 5 , where 
R 5 is NHR4, N(R4)2 (R4 each independently), COOR4, CONHR4, 
NHCO2R4 , NHSO2R4 or NHCOR4 and 
W is 0, S(0) m , with m = 0, 1 or 2 , or NR 6 
Re = H, C1-4 alkyl, COR 7 , CO2R7* CONHR? or SO2R7 

20 R 7 = H, C1-4 alkyl, aryl, heteroaryl, (C1-4 alkyDaryl or 
(C1-4 alkyl) heteroaryl 

R and S are each independently CH or N. 



manner by for instance activating a substituted or non- 
25 substituted cc-mercaptocarboxylic acid and coupling it 

to the L-leucyl~L- tert . -leucine-N-methylamide dipeptide 
obtained according to the invention using classical 
peptide coupling techniques, as for instance described 
in WO-A-96/11209 and WO-A-97/12902 . 



10 




These compounds can be prepared in a known 
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The invention will now be elucidated on the 
basis of examples, without however being restricted 
thereto . 



5 Example I 

Preparation of N-f ormyl-L-leucyl-L- tert . -leucine-N- 
methylamide from N-f ormyl-L- leucine and L-tert.- 
leucine-N-methylamide 

Undei ni tro g e n at 1 — t8^G . 

10 isobutylchloroformiate (6.5 g, 48 mmol) was dosed to a 
solution of N-f ormyl-L-leucine (8.0 g, 50 mmol) in 
tetrahydrofuran (125 ml). Then N-methyl morpholine (4.8 
g, 48 mmol) was added dropwise at such a rate that the 
temperature remained < -15°C. A precipitate was formed. 

15 After stirring had been continued for 15 

minutes, a solution of L- tert . -leucine-N-methylamide 
(6.5 g, 45 mmol) in tetrahydrofuran (50 ml) was added 
in such a way that the temperature remained < -15°C. 
Subsequently, stirring was continued for 1 hour at - 

20 18°C. 

The reaction mixture was heated to 0°C and 
at this temperature water was added (100 g) . Then THF 
was removed by distillation under vacuum. Isopropyl 
acetate (75 ml) was added and the pH of the reaction 

25 mixture was adjusted to 1.5 using hydrochloric acid. 
After layer separation, the aqueous phase was twice 
extracted with 50 and 35 ml isopropyl acetate, 
respectively. The collected organic phases were then 
washed with 50 and 25 ml saturated sodium bicarbonate 

30 solution and finally with 25 ml water. The organic 
phase was then evaporated under vacuum. 

N-f ormyl-L-leucyl-L- tert . -leucine-N- 
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methylamide was obtained in a good yield and with an 
e.e. (L-leucine fragment) of 99% (HPLC) . 

Example II 

5 Preparation of L-leucyl-L- tert . -leucine-N-methylamide 
from N-f ormyl-L-leucyl-L- tert : -leucine-N-methylamide 

11.7 g (41 mmol) N-f ormyl-L-leucyl-L- tert.- 
leucine-N-methylamide {see Example I) was suspended in 

1 M HC 1 (100 ml) a nd h eate d to 40°C. Afte r 1 8 hnn r s ^ 

10 stirring at this temperature (all material went into 
solution) , cooling to room temperature and one 
extraction with 50 ml isopropyl acetate took place. 

After layer separation the pH of the 
aqueous phase was adjusted to 10 using 50% sodium 

15 hydroxide solution. Two extractions with isopropyl 

acetate (75 ml) were performed. The collected organic 
phases were evaporated under vacuum. 

The residue was suspended in heptane (75 
ml) and heated to 65°C. So much isopropyl acetate was 

20 added that everything just dissolved. After 

crystallization by means of cooling to room temperature 
and filtration, the material was washed twice with 
heptane (25 ml) and dried. L-leucyl-L- tert . -leucine-N- 
methylamide was obtained in a good yield with 

25 purity = >98% (HPLC) 

e.e. (L-leucine fragment) = 99% (HPLC) 

Example III 

Preparation of N-f ormyl-L-leucyl-L- tert . -leucine-N- 
30 methylamide from N-f ormyl-L-leucine and L-fcert.- 
leucine-N-methylamide 

Under nitrogen at -15°C 
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isobutylchlorof ormiate (12.3 g, 90 mmol) was dosed to a 
suspension of N-f ormyl-L-leucine (15.9 g, 100 mmol) in 
isopropyl acetate (85 ml) . Subsequently, N-methyl 
morpholine (9.1 g, 90 mmol) in isopropylacetate (25ml) 
5 was added dropwise at such a rate that the temperature 
remained < -10°C. 

After stirring had been continued for 90 
minutes, the suspension formed was dosed to a cooled 
solution ot L- fcerc. -ieucxn e-N~uteL h ylamide (13.0 g, 9 -0 — 

10 mmol) in methanol (65 ml) in such a way that the 

temperature remained < -10°C. Stirring was subsequently 
continued for 30 minutes at -10°C. 

The reaction mixture was heated to room 
temperature and further stirred at this temperature for 

15 2 hours. 100 ml water was added to the reaction mixture 
and the pH was adjusted to 1.0 using 37% aqueous 
hydrochloride solution. After layer separation the 
aqueous phase was rewashed with two times 75 ml 
isopropyl acetate. The collected organic phases were 

20 then washed with 100 and 50 ml saturated sodium 
carbonate solution, respectively. 

The organic phase was then evaporated under 
vacuum. N-f ormyl-L-leucyl-L- tert . -leucine-N-methylamide 
was obtained with an e.e. (L-leucine fragment) of 98% 

25 (HPLC) . 

Example IV 

Preparation of N-formyl-L-leucyl-L-fcerfc.-leucine-N- 
methylamide from N-f ormyl-L-leucine and L-tert.- 
30 leucine-N-methylamide 

N-f ormyl-L-leucyl-L- tert . -leucine-N- 
methylamide was prepared as described in Example III, 
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but now at temperatures between 0-5°C. N-formyl-L- 
leucyl-L-fcert . -leucine-N-methylamide was obtained with 
an e.e. (L-leucine fragment) of 86% (HPLC) . 

5 Example V 

Preparation of L-leucyl-L- tert . -leucine-N-methylamide 
from N-formyl-L-leucyl-L- tert. -leucine-N-methylamide 
The material obtained in Example IV was treated as 
flggcrtbed fan E xe gnp3re tt. r, -- l- m :ryl -T . -z- erfc. -leucine-N- 
10 methylamide was obtained with an e.e. (L-leucine 

fragment) of 95% (HPLC) . 
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CLAIMS 



2. 

15 

3. 
4. 

20 

5. 

25 

6. 



Process for the preparation of a dipeptide of 
formula 1 



where G represents a protective group 

with N-protected L-leucine being coupled to L- 

tert.-leucine-N-methylamide in the presence of an 

activating agent, characterized in that a formyl 

group is used as protective group. 

Process according to claim 1 in which the L- 

tert . -leucine-N-methylamide has an enantiomeric 

excess greater than 98% 

Process according to claim 1 or 2 in which the N- 
formyl -L-leucine has an enantiomeric excess 
greater than 98%. 

Process according to any one of claims 1-3 in 
which the N-formyl-L-leucyl-L- tert . -leucine-N- 
methylamide obtained is subsequently subjected to 
one or more crystallizations. 

Process according to any one of claims 1-4 in 
which the dipeptide obtained is subsequently 
def ormylated . 

Process according to claim 5 in which the L- 
leucyi-L- tert . -leucine-N-methylamide obtained is 



5 




"Nff 



.Me 
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subsequently subjected to one or more 
crystallizations . 

Process according to claim 5 or 6 in which the L- 
leucyl-L- tert . -leucine-N-methylamide is 
subsequently coupled to a substituted or non- 
substituted oc-mercaptocarboxylic acid to form the 

corresponding N-oc-optionally substituted 
mercaptocarboxyl-L-leucyl-L-tert . -leucine-N- 



me t hy 1 ami de . — — - 

10 8 . N-f ormyl-L-leucyl-L- tert . -leucine-N-methylamide . 
9 . N-f ormyl-L-leucyl-L- tert. -leucine-N-methylamide 
with an enantiomeric excess of the N- terminal 
amino acid in the dipeptide of more than 80%. 

10 . N-f ormyl-L-leucyl-L- tert . -leucine-N-methylamide 
15 with an enantiomeric excess of the N- terminal 

amino acid in the dipeptide of more than 98%. 

11 . N-f ormyl-L-leucyl-L- tert. -leucine-N-methylamide 
according to claim 9 or 10 with a diastereomeric 
excess of more than 80%. 

20 12 . N-f ormyl-L-leucyl-L- tert. -leucine-N-me thy 1 amide 
according to claim 11 with a diastereomeric 
excess of more than 98%. 
13. Use of N-f ormyl-L-leucyl-L- tert. -leucine-N- 

methylamide according to any one of claims 8-12 in the 
25 preparation of pharmaceuticals. 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



II 
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III 


□ 


IV 
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V 




VI 
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VIII 


□ 



VIII □ Certain observations on the international application 



Date of submission of the demand 



24/01/2001 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office - P.B. 581 8 Patentlaan 2 

fi}) NL-2280 HV Rijswijk - Pays Bas 



Date of completion of this report 
18.01.2002 



Authorized officer 



Masturzo, P 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/N LOO/00635 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-10 as originally filed 

Claims, No.: 

1-13 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/N LOO/00635 



(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-13 

No: Claims 

Inventive step (IS) Yes: Claims 1-13 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -1 3 

No: Claims 



2. Citations and explanations 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



R ItemV 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive st p 
or industrial applicability; citations and explanations supporting such statem nt 

Reference is made to the following documents: 

D1: WO-A-9712902 (Chiroscience); 
D2: WO-A-9611209 (Chiroscience); 

D3 : EP-A-227301 (Ajinomoto). 

The subject matter of the present claims 1-13 is novel, inventive and has industrial 
applicability under Art. 33(2), (3) and (4) PCT. In fact no process has been described 
for the formation of the compound of claim 1 using using formyl as a protecting group. 
The only used processes in fact rely on the use of different protecting groups (see D2, 
intermediate 107 and D1, examples 1-3). The intermediates of claims 8-13 are similarly 
undisclosed in D1-D2 and as such novel under Art. 33(2) PCT. 
If the general objective problem is set as to define an alternative process for the 
preparation of the compounds of claim 1 , it appears to be evident that, among the 
protecting groups offered by peptide chemistry, formyl is one of the most advantageous 
ones (D3). However, using it as a protecting group in the preparation of the compounds 
of claim 1 might lead to racemization, which is an undesired side-effect in the synthesis 
of peptides. The applicant can demonstrate that the use of formyl in this case does not 
lead to significant formation of racemate. This was unpredictable from the prior art and 
therefore claims 1-13 (including also the intermediate compounds) are endowed with 
inventive step under Art. 33(3) PCT. 
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Applicant's or agent's file reference 

3956W0 


POR FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 
PCT/NL 00/00635 


International filing date (day/month/year) 

08/09/2000 


(Earliest) Priority Date (day/month/year) 

27/10/1999 


Applicant 

DSM N.V. et al. 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article t8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

[X| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

P | the international search was carried out on the basis of a translation of the international application furnished to this 
*— J Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

j ] contained in the international application in written form. 

filed together with the international application in computer readable form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 



□ 
□ 



furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

PC] the text is approved as submitted by the applicant. 

[ | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

|X| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
1 — 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. — 



[_ J as suggested by the applicant. [_J None of the figures. 

j | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 



r^l/INLUU/UUO^O 

P A TENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 





PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

m m i ss i o ne r 
US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 
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International filing date: 
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Priority date: 
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Applicant: 
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1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International preliminary Examining Authority on: 

24 January 2001 (24.01.01) 



| [ in a notice effecting later election filed with the International Bureau on: 



2. The election | Xj was 

f | was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 
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